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(57) Abstract: A mixed composition for 
controlling alien parasitic insects on mammals 
and birds which contains, as the active 
ingredients, a compound of the following general 
formula (I) or its salt and at least one compound 
selected from among pyrcthroid insecticides. 
( j ) The composition has a high effect of controlling 

resistant harmful insects, shows an immediate 
action and yet is highly safe. (I) wherein R 1 
represents optionally substituted alkyl, optionally 
substituted alkenyl, optionally substituted 
alkynyl, -O-R 5 (wherein R 5 represents optionally 
substituted alkyl, optionally substituted alkenyl, or optionally substituted alkynyl), or -S-R 5 (wherein R 5 is as defined above); R 2 
represents optionally substituted alkyl; one of R 3 and R 4 represents hydrogen while the other represents fluorine, chlorine, bromine 
or -CF 3 ; and X represents fluorine or chlorine. 
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m m m 
m w <o ir *] 

B*iOT2 6 3 3 3 7 7 *fcttJWMJB tt^r/ U 

-"v^X-r K • •^^a.TA' (The Pesticide Manual, 1112)$, 
The British Crop Protection Council JBfr, 2000^) lC|Bil$*l/"CV>5 0 H 

mm <d m mi 
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tt9L»4fe$3 J: *«©#»*£ &l»ffl©ll£iJ©»£^© g ft £ . 
IBS; (I) ©^«5*fc»±Jeotttfc, (b) fV^P-f K*«^flja» 



0 




R l &, 

^n^I^fcttVTySC J: ?)*ifc3;ftTV>Tfc«fcl>&*«2~6©7' 
t)Em$^^TV^T l ti<^:v^^m^2~6©Ty^^^/^£^*1-) ; *fcj± 
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*3S93 <fc 5 iff L»^*3 J: AH® ioKWli, #38 W J: S * 

*5K\ s; (i) ©fls£**fcf±-t©*^ ^w^o^Kms^baiR^ 

^ntVuS, y^/^ ^yf/H, *3±tf^*i"VSfc£0 
tt^T/v^/^S ; -Y t°/uS, -T y^f/vS, s-^/uKx t-^/vS, 
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4 

^i/- ; vm, 2— *^-AS, 3 -^^r^^/H, 4—drv'~Ag. *5<k 

*mw<D&$. v^mmt £ti\^ it (i) otei^te, ^ da) ^-fb-a-fex- 



o 




[St, 

R 11 }^ /NP^^m^^i OS^^ti-CV^Tt J:v^ J ^^l~4 0T7^^;v£^ 
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R 12 WU ^vf^JR+teX Oft&SftWCfc iV^*»l~4 0T/^/HS 
R 1 3 *5 J: t>*R 1 4 ttvvf ftfr-^a***!*^ u 37 ,;/ ^W^* 

*38WK:J:5ff*UV^«#tJ:iixtf, S: (I) TlBa>feft 

2 -rrfvU- 3 — * f7V- 4-7tf/^v'- 5 - ^ n n - 6 *r 

yyy (fls*» 19) ; 

!> 1/ 5) ; 

2 -=^"f)V— 3 — ^ ^ ;V- 4: - 1 $ ^y^3r--fr$> J^ — ^^^^- 5, 6 -v 5 

7/vtn^;yy (M3 9) ; 

2 — cr.'fvU— 3 — ^ fvl' — 4 — /^fls^jV&^yjJ jVifr^- JV^^-y — 5 , 6 
4) ; 

)v*u*; v y Mfrfr»5 o) ; 

2> 3-i>^^-;k-4- ( 3 -Zf^-fr) tti/#A'i$—A'tt 9 S-5, 6- 
2-J^^yV- 3 — 4- ( 3 — As) t^v-A/^'^t^^-B, 



n 
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6 

6 -^yjvir^^rJ V v 5 6) ; 

2) 3 f ; v - 4 - 7 !) 5 , 6-^7/V*C. 

!) 1/ «k^5 7) ; 

5) ; *3itr 

y (te£*!6 7) „ 

5* (I) ofc^fcttifcfc^J&l-*-*:***^ W*#> y ^ 



3; (I) ro^fe^M^frfe 
Hiit^S fco-Cf4«FHI¥ 3- 1 2 8 3 5 5 #4^«*#fiRTf# So 




(I) 



H 



0 

(ID \ 

(III) . 

(±1E5£<K Yf«»JI^^fc«7K«^*l>s R'> R 2 ^ R 3 ^ R 4 > fcitfX 
fist (I) *cj£SS£aifcrt£fcl3Sirt?ifc3) o 
a; (i) ©rt^fcttx fc$v>tta3*»K&JBvvT\ a: (n) ©rt; 
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*sfc»&au k (dco , 

l-tFn^^/H7^ (HOBt), 2-*nn-l, 

/W = *a*p jj k (dmc) if ©#4T-c^^ilt5 r i: ia 
9 5*; (i) cfli^ft^tt5. 
a; (in) ©Kitta; (id oft^ftt»iti~5 oa*T? N #£L<tel 

I s MZ-t£, i?^W;vA7U\ fb7tKo77^ $;*^yWMs*ir 

*3t^S fcoTftJ. Am. Chem.Soc. 70, 2402(1948), Tetrahedron Lett. 27, 
5323(1986) £r#J®T# 5 0 

^«^ffiv>x«<b-t-?»^i^^ , 3^(ii)©^^^^ T *^ s <' ^ 5 ™& 

X$c — J>, 2 



X 




X 



o o 



.w 




N 
H 



(II) 
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(JbfB5£«K R\ R\ R\ HXXfiXttt (I) titcfr® t WimX'b 

tfV^P^f K3R*Afflttx 0fl*-tfs ^^-flM K • ^=-^T/V (The Pestic 
ide Manual^ <g 1 2 KS> The British Crop Protection Council^^ 2 0 0 0 

y (Pyrethrin) s TV^iJ^ (Allethrin) N ^?H«J^ (Prallethrin) % 
T'n/N'/l'MJy (Proparthrin) x 77^ M)^ (Furaraethrin) „ If MJ 
y (Pyresraethrin) % b'J^ (Resmethrin) , v'*;* MJ^ (Cismethri 

n) s tf^-V'^^ M)y (Bioresmethrin) , ^rM)^ (Kadethrin) „ 4 % 7° 
pf!)V (Irniprothrin) N 7i;h!ly (Phenothrin) > MJ V (Perme 

thrin) N f7y^7/V^!)y (Transfluthrin) „ 7x^7^^)^ (Fenfruth 
rin) s f7^hP y (Tefluthrin) „ lf7xyh!)y (Bifenthrin) N 
7°p^ M)y (Fenpropathrin) N ^7x/ h JJ V (Cyfenothrin) % i"M= h V 
1/ (Cyhalothrin) % M)V (Cypermethrin) „ %/7fr YD 1/ (Cyfluth 

rin) > ^ Y V ^ (Deltamethrin) % Yv o * Y V S S (Tralomethrin) > 

7^DtF!)y (Acrinathrin) , 7JV^ MJy (Flume.thrin) N ^^^<y Y ] J 
V (Empenthrin) N 7^;M!)V (Phthalthrin) „ 7 fr*S Y V * — h (Flucyth 
rinate) N 7iy/^^b (Fenvalerate) N 7/W<!J;*~l» (Fluvalinate) , 
^o/pf!)y (Cycloprothrin) N xh7xy7*P5'^ (Ethofenprox) N 
/W7xy7o5'^^ (Halfenprox) > fcj;t>\ ^97^*7*^ (Silafluofe 
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9 

^7°!/-, gfc^ (pouring-on)^J;T^^^5/X^ ^^(spotting-on) 

Mt^^y^ r ^ ^ (dusting) ft if ; i <9 r £ # 

^_ . ( ear mark ) N p A (limb) • *V K% SSfcHeft ^ £/^fc)»K 

-ess. a?i§fcjRJB»fcUTW\ y^aits iHfcr 
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aa^wiBEfcbTtt, -f9j-f. j 

ye/A, ^y^^^^Wb$ttfct^i/?ft> *jj:^5«y**^*^Wk;*^ 

«T (Pour-on) *S£tf*T (spot-on) ftJi©»«**tfc»0ft*T+ 

i^/iiiam tK, r^*/-/K ^y=-/K 2-^p^v-/k -y 
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^/*fettffiJ»»E«flS**^ WMfcfi£$iU DMF, ®JC 
*3j;tf2, 2-v ? ^^-4-^-^v^-^^V^- 1 , 3 -v^^y^^W 

b^s, RiR{Eii«9Kfc«u s^fvu^tf^yF (dm so) , $yx?yfk 

*t/k by^y-ty k> ssit^jfiKT/va-^^tf b*i3„ ®?«it#nu^ 
liii, y*MB$^ ^tKo^h/^^ ^ 

» % tT^, ^-y-^», ^hy^y-fey ^ ^fTjy^K 7^t? 

-/K tliWiM'^^y b\ ^W©Ii«i^i^ cl 6~C1 
p fcVK «C 1 2~C 1 8<DmamffiT/lsx-fr(D*7})Jl'/*'7V 

^fct;ti/7-f^»y^^^ ^/7f7!)^^^^ ^7,r7U 
y^^y-fey^, y ^^y r^^s-^p^ya 
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12 

y ^ f;i^r ^ = ? ^ & if © ^- s»j & if # m if h n 5 o 

JxfU^Ja-^ Vyt** fc'i^an^f Ktt^P tfd^lf bft5„ 

ffl * if © * ttttM fc if a-fr LT r t h T-t 5 „ 
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mRM&MWfcmmmx-hzm&^te, m%®&£&^ o. 1-99* 
4%, $f^u<(io. 5-5 o&m%x«h*)s m%£ik®&Rm&mfcmmm 

Mmxhz>m&\azo,. i~9 9it%, ^tutto. i~3oit%tifo5. 
«0^^-«j:?)^MAK^s^m^tl^-^v^^:, s; (1) <D{ti^«fcte 

"frjfctt, 1:9 9-9 9: 1 ©ISffi-Cfc 0 * U< ft 1 0 : 9 0 ~ 9 0 : 1 0 
tffllTtiv^ iJStJfi: CT*4 if ©tl?JSt*« tt, gift £-T5>t?UII 

£iWBKUB«^ajfc*H\ tK t*Ss ^ p 

^M4i:Ltil 01*.^ ^;^7^I (Haematopinus spp. ) s fr* 
y^y^Jy^m ( Linognathus spp.) , U^7?l (Pediculus spp.) % ^v 5 
7 5i (Phtirus spp. ) 4ifOV5 5 1 ( Anoplura ) N 0]&ff^!7 b 5 ^9 5: 
( Menopon spp.) > =!7H)t^7 5 (Eomenacanthus) \ * 3 ^5? (E 
elicola spp. ) , 5 ( Damalina spp.) 4^0^51 (Mallophag 

a) N 0!| £fi* n/^i ( Ctenocephalides spp. ) % ~V hV7 (Echid 
nophaga spp.) N th/5i ( Pulex spp.) ftiftfV 5 1 (Siphonaptera) N M 
( Rhipicephalus spp.) > (Haemaphysalis 
longicornis ) N ( Boophilus spp.) , ( Amblyomma sp 

p.) > T^^^^= ( Dermacentor spp.) > '9 ( Ixodes spp.) ^ t / 

( Argas spp.) ^ b V iris?— ( Ornithonyssus svlviarum ) &if©^£^— > 
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flJjtriP^ ( Dermanvssus spp. ) > * > t -t? (Psoroptes spp. ) „ 

tif^^*— ( Sarcoptes spp.) \ (Notoedres spp.) n = 

yhlltifX^^ ( Knemidocoptes spp.) ¥ <D t V (Mesostigmat 
a) „ 9 77^ ( Chrysops spp.) x tfi'T^a ( Tabanus spp.) s Vi/ 

( Stomoxys spp.) N (Lucilia spp.) N 9 o (Calliphora 

spp.) s Hr\Z*? s S/<x- ( Chrvsomia spp.) % =-?s*^- ( Sarcophaga spp.) s *? 
■?/<^ ( Gastrophilus spp.) % tJ'^l ( Oestrus spp.) , ^7^^i 
( Hippobosca spp. ) ft^OSKfflB ( Diptera) #3*1* b^lS. 

Aaj ^§U^AoTO^^i:i- ; 5 ,, i?L»*3^^^ -TfcfrW * 

i*9L»ai3s J: t^*9R«3«*. ^^oft^lfc, tttt»«> S^^, KPfctt* 

#^A©3Ba*^^JSt"c*swBrffitf*>«. 

©Mlkglfc5O«W0. 0 0 0 1~10g, »IL<I40. 00 

i~ig^5i5^I-cfc5, 
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(a) 5£ (I) <Di\:^ttii^t<Dm.ts 

(b) t°v^P^ F^&#J^^iR$HV>&< t ■binoik&mk 

(a) (I) Ojb^fe^fc^^^^ix 

(b) t°v^n^ K5R»A5tt*>ba«*jx5^*< Hlt©fM<^ 
rt^&^fcv^ ruaWHuj ztiztt, A (I) 
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[H ffc W 

.fe^-h3. 9 g^^sy (50ml) 4\ #0^^)711*5 F^T^ 

f 0 . 3 m i #«et 3 n*m»« u # fe*b*:Risa^**iasjft***^ v » * 

BU 2-if^-3-^^-4-tKo^-6, 7-^7/1^**/ U^s 
33 it* 2 -ai^/W- 3-^^-4 -t JJ > 

<Dm&m*\. 9g ftfc, 6 0 HJ 9 A 2 0 m g Sr i?^ f /U*/^T 

5 K2mll!lMt5-^ #btifc2-^^-/V-3-^^-4-t K**V 
-6, 7-77/Vta^D^ jo«tt>*2-^^;i— 3-^^-4- t Kn^r 
i/-5, 6-^7;^n^;!JycM (TOD 10 0mg^f/W 
AT 5 K 2m 1 7K^TrtL^MiBLfc7K*^-7- h J) ^K«t 

flgTLfc. m*M«t#Ufc*, ^P^^/^s^nDF (E**2) 7 
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nfcft^«Sr, 73-W-2 0 0 (»*tt*I*#:*6tt«) doom 
1 ;$tti*tt n (10:1)) «U 2 -a^/U 

(flS^fcl) ^78. 8mg, 2-3if-^-3-^^V-4-5/^P^o^ 
y#,w£=/M-^v'-5 ) 6 - 3V U V Wfrfrfc 2 ) * 1 7 . 8mg 

SMJlCO^fe 

3ml©#^T> 14 0 , C*C3l*nB*#Ufc- 8^**fW***RU 2-*^ 
^-3-^f;v-4-tKB^-6, 7-^7/v^-n^/ 5 2-^/1" 

7 m g 

gML2-J 2-^^-3-^^-4- T-fe^;V^-^i/-6, 7-i?7^* 

mmm 1 ft* 2 3 - * 4 -f* * 

#U rtL^TKM-t-M) !>^2. 5 g&7k5 0ml fcfcfl* V***** 10 *., 
5 0«C-C3^ra*l^i-S„ Mt5 0ml 0*fc*>rj\ 1 NHMn?fft LfcSU 
tffflLfcifcK&ttfcU 2-if/^3-^f^-4-t 7—5? 
7;VtP^!J^5. lgtftfc. 6 0%7K^{b^^y !>^9 6mg^Th7t 
KP77V2 0 m 1 ClltS-^ ibHfc 2 -^/V- 3-;* 9vV- 4 - t 
7-^7/>ta^';y (I^l) 4 4 6mglf l>7t Kp7 
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TU. l'l$ffl!*#LfcfK 7tWBPK (««-2) 188. 4mg?:Ui 

Sr, !73-^;VC-2 0 0 (1 0 0ml ; ^fcfc|« n-A#fy-fti|sf^ 
(10:1)) -CffrJKU 2-^/V-3-^^-^-4-T-fe^^= 3 ri/-6, 
y y Mb-frttS) £16 8. 6mg#fc„ *3 t^-NM 

(fc^i 2) 

tfs/l^dF-S/- 5 , 6 -v^/l^P^/ JJ V 1 g*^^y-;H 0 m 1 
r^jCTKSfe'fb^- h y !)AO. 5 g &7k 1 Om Ut*a»Lfc*#?R*JP*., 5 0t 
-C3B#^jt#Lfc 0 Mt5 Om 1 1 NttRTf^ftl LfcflU fffflL 

fcifcJK&i&EU 2-if/V-3-^f;l'-4-tKn^^-5 l 6-^7/>t 
P=3ry y ^7 0 0mg£#fc o 6 0 %2k#-fb^ M1^96mg^fh7tFn 
77^20ml |:»t5-*> #^fc2-xf;v-3-^f;V-4-k Fn 
=¥v—5, (WD 446mgSr7>7tKB77V 

10ml KM^T, 7K^Tr^^HulHL^7K*{b-7- h y ^BiatSTL 
fc 0 l^mmW^tc^ 7*WbS K (JK**2) 2 0 0mg^Oi, Mfc 

m-ThV <?J±X*&m£i£tz<Dh, *ffT*jK«r«*-bfc. #feftfcm£$^£> 

!7 3^;l/C-2 0 0 (10 0ml ; n -^*fV-ft»xf/U (1 

0:1)) TfiHRU 2-^^;V-3-^f L 7W-4-T-fe^^-= 3 rv'- 5, 6- 
W jViru* J y y (fb£4*l 2) £4 2 4mg#fc e SSlC'H-NMRf- 
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^MM4 : 2, 3-^^f;V-4-^P^P^^^^-^ ^" 6 ' 7 
f 5. 7 6 g& Y)V^V (80ml) #nyhy75*3 Ka-fl/-hO. 

3-^f;V-4-tKo^>-5, 6-^7/Vto^y!)^Ol^^4. 0 
g #fc, 6 0 %7KHt<b^ bP<?A2 3 0mgSrrf7tKo77yi0mll^ 

^yy^ N *3J:^2, 3-^*-/f-4-fc Ko*V-5, 

y y©S^ft (Ml) lg^ff7t FP77>20ml ^»»$^Tt, 7K# 

p7p^y*;v^o!) K 01^2) 6 0 0mglrJ)P^ S£fifctl5i*W] 

■Cftflfc***:©*), iffT»^4tfc s #6>*ifcft^*«r^ 
-200 (200ml ;®mm n-^***-****?* ( 1 0 : 1 ) ) "C 
flIJKU 2, 3-^^^;U-4-V^n7°o^^7J^^=^ 5a r^-6, 7 -v> 
7;VtP^/!)^ (ft^l5) ^8 9 0mg, 2, 3 -'^^-4-5/^ o 
7a/NV*;^;^^-5, 6-^7;^p^;r/ (flS*»16) &9 0. 
6 m g #7c 0 *E 3 K 1 H-NMRt^£^U7c 0 

BSUEU (2, 3-^f;v-4-kKp»^-6, y & 

£t>»2. 3-^f-;w-4-bKP»v-5. 6 - 2Zih£g ^ y ^ }ZQMdL 
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1. 1 1 g^^Vy5m 1 cfJ-C^n^MJ yfr*V K*-fW- b 0. 3ml 
1 4 0t>^3l*IW!i#Lfc. *»**f 2, 3-S?^ 
A/ _ 4 _tKn^-6 l 7-e?7;Wto^;U^h 2, 3-^^-4- 
6 - i?7^*o J yoft^*fc 9 0 6. 8mg#fc 0 

SjfegiJ5: 2. 7--^7/V^P^y 
y ^ (jfrjjfe 1 7 ) 

6 0 %frmik1- MJ^ 2 3 0mg*f h7t Kn77^10ml l-litS 
-75, ^»J4 075feT'#fc2, 3-^^-4-tFP^-6, 7-^7 

P^ypyoM (Hf^l) lg*fb7tKo77>'2 0mll:BSm, 

7tWoP K (M-2) 4 5 0mglrJDis ^iS-KlT 1 5 ftRQfttt bfc 0 K 

(Dibs *JET*Jflt*r«*Lfc. ftbftfc&^Jfc*^ y 3 ^C-2 00 (2 
0 Oml ;»W*SSE n-^Mf^-fifflfc*-^ (10:1)) 1?»I8U 2, 

7) £2 6 2. 5 m g #fc 0 tS^H-NMRr-^^U. 

1ML§ : 2-^^v-3-^^-;v- 4-Ti?^^-^v— 6-7;i^^-p- 7 

3-^pa-4-7/PtB7-])^2. 9 1 g t *77l/- 2 - * f^T'P if* 
nyvT-fex- h 3. 16g^f/^^ (6 0ml) #ayby73*!l 

j-hV 7 A*«:fc±tm»*lfek^*i*U &*«»7* b y * ATfftiftfcfcjHfcS: 
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p_ 6 _ 7; v^-p^y y ISG0U&®>%8 2 Oog#fc. 6 0%**{b^MJ 
9 0. 3mg^fh7tFB77>10ml #btLfc2-^f- 
;V _ 3 - p(^/u-4 - t KP^i/- 6 - 7-^DO^;'Jy s *3 «t tJ 5 

2 3 -^=f-)V- 4-t Ko#V- 5 n n - 6 ]) 1/ 

<om&m (WMD 4 0 0mg^f7tKo77^10ml KMMtS^X, ?K 
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fc&m 1 ~ 8 1 (D 1 H - NMR f - 9 f±* 3 <DM 9 T'fe o 7c„ 



3 : 





'H-NMR f— $ ; 5 (ppm) from TMS in CDCL 3 j 


1 


'.78(1H,dd,J1=1 1.2Hz,J2=7.6Hz). 7.43(1 H,dd,J1=10.5Hz,J2=8.3Hz), 2.99(2H,q. 
j-7 6Hz), 2.26(3H,s), 2.06(1 H,m), 1 .36(3H,t, J=7.5Hz), 1 .29(2H.m), 1 .1 8(2H,m) 


2 


7.79(1 H,m), 7.45(1 H,dd,J1=17.8Hz,J2=9.7Hz), 2.99(2H,q,J=7.6Hz), 2.30(3H,s), 
2.01 (1 H,m), 1 ,37(3H,t, J=7.6Hz), 1 .29(2H,m), 1 .1 3(2H,m) 


3 


7.80(1 H,m), 7.40(1 H,dd,J1=1 0.5Hz,J2=8.2Hz), 3.00(2H,q,J=7.5Hz), 2.51 (3H,s), 
2.67(3H,s), 1.37(3H,t,J=7.5Hz) J 


4 


7.78(1 H,m), 7.37(1 H,dd.J1=1 0.7Hz,J2=8.3Hz), 2.99(2H,q,J=7.6Hz), 2.81(2H,q, I 
J-7.5Hz), 2.25(3H,s), 1.40(3H,t,J=7.5Hz), 1.37(3H,t,J=7.5Hz) 


5 


7.79(1 H.m), 7.38(1 H,dd,J1=10.7Hz,J2=8.5Hz), 2.99(2H,q,J=7.5Hz), 2.77(2H,t,J=7.3Hz), 
2 25(3H,s), 1.86(2H,m), 1.52(2H,m), 1.37(3H,t,J=7.5Hz), 1 .03(3H,t,J=7.3Hz) 


6 


7.80(1 H,m), 7.37(1 H,dd,J1=10.7Hz,J2=8.6Hz). 3.62(1 H.m). 3.00(2H,m), 2.56(2H,m), 
2.48(2H,m), 2.25(3H,s), 2.1 5(2H,m), 1 .37(3H,t,J=7.6Hz) 


7 


7.79(1H,m), 7.37(1H,dd,J1=10.7Hz,J2=8.2Hz), 2.99(2H.q,J=7.5Hz), 2.66(2H,d, 
J-7 1Hz). 2.34(1H,m), 2.26(3H.s), 1 .37(3H,t, J=7.6Hz), 1.14(6H,d,J=6.6Hz) 


8 


7.80(1 H,dd,J1=11.2Hz,J2=7.6Hz), 7.50(1 H,dd, J 1 =1 0.5Hz, J2=8.3Hz), 4.00(3H,s). I 
3.00(2H,q,J=7.5Hz), 2.32(3H,s), 1 .37(3H,t,J=7.6Hz) 


9 


7.78(1 H.dd.J^II^Hz^.SHz), 7.51(1H,dd,J1=10.5Hz,J2=8.3Hz), 4.39(2H,q,J=7.0Hz), 
2 99(2H,q,J=7.5Hz), 2.32(3H,s), 1 .45(3H,t,J=7.0Hz), 1 .37(3H,t, J=7.4Hz) 


10 


7.79(1H,dd,J1=10.9Hz,J2=7.5Hz), 7.50(1 H,dd,J1=10.7Hz,J2=8.3Hz), 4.33(2H,t, | 
J=6.8Hz), 2.99(2H,q,J=7.5Hz), 2.31(3H,s), 1.78(2H,m), 1.48(2H,m), 1.37(3H,t, 
J=7.5Hz), 1.00(3H,t,J=7.5Hz) J 


11 


7.78(1 H,dd,J1=11.2Hz,J2=7.6Hz), 7.50(1 H,dd,J1=10.7Hz,J2=8.5Hz), 5.02(1H,m), I 
2 99(2H,q,J=7.5Hz), 2.31(3H,s), 1 .43(6H,d,J=6.4Hz), 1 .37(3H,t,J=7.5Hz) 




7.81(1H,m), 7.46(1H,m) ; 2.99(2H,q,J=7.3Hz), 2.45(3H,s), 2.30(3H,s), 
1.37(3H,t,J=7.6Hz) 


13 


7.82(1H,m), 7.47(1H,dd,J1=17.8Hz,J2=9.5Hz), 4.33(2H,t,J=6.6Hz), 3.00(2H,q,J=7.6Hz), I 
2 36(3H s), 1.78(2H,m). 1.49(2H,m), 1 .38(3H,t, J=7.5Hz), 0.99(3H,t,J=7.3Hz) 


14 


7.83(1 H,m), 7.48(1 H,dd,J1=18.0Hz,J2=9.7Hz), 5.03(1 H.m). 3.00(2H,q.J=7.5Hz), I 
1.43(6H.d,J=6.3Hz), 0.73(3H,t,J=7.5Hz) 


15 


7.74(1H.dd,J1=1 1.0Hz,J2=7.7Hz), 7.43(1H,dd,J1=10.8Hz,J2=8.6Hz), 2.69(3H,s), 
2.23(3H,s), 2.05(1 H,m), 1.29(2H,m), 1.18(2H,m) 


16 


7.77(1H,m), 7.45(1H,m), 2.70(3H,s), 2.28(3H,s). 2.01(1H,m), 1.28(2H,m), 1.13(2H.m) | 
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1 H-NMR 7 s — £ ; <5(ppm) from TMS in CDCL 3 


17 


f.75(1 H,dd,J1=1 1 .2Hz,J2=7.5Hz), 7.40(1 H,dd.J1=1 0.7Hz,J2=8.2Hz), 2.70(3H,s). 
>.51(3H,s), 2.24(3H,s) 


[ 

18 


i.13(1H,d,J=7.1Hz), 7.37(1H,d,J=9.3Hz), 2.99(2H.q,J=7.4Hz), 2.51(3H,s), 2.27(3H,s), 
l.37(3H,t,J=7.6Hz) 


19 


7.98(1H,dd,J1=9.3Hz l J2=5.4Hz),7.47(1H,t,J=9Hz),3.00(2H,q,J=7.5Hz),2.48(3H,s), 
2.28(3H,s), 1.37(3H,t,J=7.6Hz) 


20 


8.11(1H,d,J=7.1Hz), 7.59(1 H,d,J=9.3Hz), 2.98(2H,q,J=7.6Hz), 2.26(3H,s), 2.04(1 H,m), 
1.36(3H,t,J=7.6Hz), 1.29(2H,m), 1.18(2H,m) 


21 


8.00(1 H,m), 7.46(1 H,t.J=9.0Hz), 2.99(2H,q,J=7.5Hz), 2.29(3H,s), 2.06(1 H.m), 
1.37(3H,t,J=7.6Hz), 1.27(2H,m), 1.14(2H,m) 


22 


8.12(1H,d,J=7.1Hz), 7.69(1 H,d,J=9.2Hz), 5.02(1 H,m). 2.99(2H,q,J=7.3Hz), 2.31 (3H,s), 
1 .43(6H,d, J=6.1 Hz), 1 .37(3H,t, J=7.5Hz) 


23 


7.98(1 H,m). 7.46(1 H,t,J=8.9Hz), 5.04(1 H,m), 3.00(2H,q,J=7.4Hz), 2.34(3H,s), 
.42(6H,d, J=6.4Hz), 1 .37(3H,t, J=7.5Hz) 


24 


7.83(1H,m), 7.49(1H,dd,J1=13.9Hz,J2=9.8Hz), 3.99(3H,s), 3.00(2H,t,J=7.3Hz), 
2.37(3H,s), 1.38(3H,t,J=7.5Hz) 


25 


7 81(1H,m), 7.49(1H,dd,J1=17.7Hz,J2=9.5Hz), 3.99(3H,s), 2.71(3H,s). 2.34(3H,s) 


26 


8.09(1 H,d,J=7.0Hz), 7.42(1 H,d,J=9.3Hz), 2.70(3H,s), 2.24(3H,s), 
2.05(1 H,m), 1 .29(2H,m), 1 .1 8(2H,m) 


27 


7.90(1 H,m), 7.47(1 H,t,J=8.8Hz), 2.72(3H,s), 2.27(3H.s), 
2.07(1 H,m), 1 .28(2H,m), 1 .1 5(2H,m) 


28 


8 14(1H.brs), 7.50(1 H,d,J=9.3Hz), 4.00(3H,s), 2.72(3H,s), 2.31 (3H,s) 


29 


8 09(1H,d,J=7.0Hz), 7.38(1 H,d,J=9.5Hz), 2.70(3H,s), 2.51 (3H,s), 2.24(3H,s) 


30 


7.81(1 H,m), 7.47(1 H,dd,J1=1 8.1 Hz,J2=9.8Hz), 3.00(2H,q,J=7.5Hz), 
2.77(2H,q,J=7.5Hz), 2.29(3H,s), 1 .37(3H,t,J=7.5Hz), 1.35(3H,t,J=7.5Hz) 


31 


7.82(1 H,m), 7.46(1 H,dd,J1=1 8.2H,*.,J2=9.3Hz), 3.56(1 H,m), 3.00(2H,m), 
2.57(2H,m), 2.42(2H,m), 2.28(3H,s), 2.10(2H,m), 1.37(3H,t,J=7.6Hz) 


32 


7.81 (1H,m), 7.45(1 H,dd,J1=1 8.1 Hz,J2=9.6Hz), 2.99(2H,q,J-7.3Hz), 2.63tfH,d,J-/.UHz;, 
2.32(1 H,m). 2.30(3H,s), 1 .37(3H,t,J=7.6Hz), 1.11 (6H,d,J=6.8Hz) 


33 


7.83(1 H,m), 7.49(1 H.dd.J1=18.0Hz,J2=9.7Hz), 4,40(2H,q,J=7.1), 3.01 (2H,q, J=7.6Hz), 
2.37(3H,s), 1.44(3H,t,J=7.2Hz), 1 .38(3H,t,J=7.6Hz) 


34 


7.79(1H,m), 7.40(1 H,dd,J1=10.7Hz,J2=8.4Hz), 3.40(1H,m), 2.28(3H,s), 2.03(1 H,m), 
1.35(6H,d,J=6.6Hz), 1.18(2H,m). 1.13(2H,m) 
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its® 


'H-NMR =r— $ ; <5(ppm) from TMS in CDCL 3 


35 


7.83(1 H,m). 7.48(1 H,dd,J1=1.0.7Hz,J2=8.5Hz), 4.00(3H,s), 3.41 (1H,m), 
>.34(3H,s). 1.36(6H,d,J=6.8Hz) 


36 


7.98(1 H,m), 7.47(1 H,t,J=8.9Hz), 3.99(3H,s), 3.01(2Kq,J=7.4Hz), 
2.35(3H,s), 1.38(3H,t,J=7.4Hz) 


37 


7.98(1 H,dd,J 1=9.1 Hz,J2=5.2Hz), 7.47(1 H,t,J=8.9Hz),4.33(2H,t,J=6.6Hz), 
3.00(2H,q,J=7.5Hz), 2.34(3H,s), 1.77(2H,m), 1.48(2H,m), 1 .37(3H,t,J=7.5Hz), 
0.98(3H,t,J=7.3Hz) 


38 


7.98(1H,dd,J1=9.3Hz,J2=5.2Hz), 7.46(1 H,t,J=9.0Hz), 4.39(2H,q,J=7.1 Hz), 
3.00(2H,q,J=7.5Hz), 2.34(3H,s), 1.43(3H,t,J=7.1Hz), 1.37(3H,t,J=7.4Hz) 


39 


7.54(1 Km), 7.26(1 H,dd,J1=18.0Hz,J2=9.7Hz). 3.11(2H,m), 2.50(3H,s), 2.37(3H,s), 
1.40(3H,t,J=7.6Hz) 


40 


7.86(1 Km), 7.51 (1 H,dd,J1 =1 7.8Hz, J2=9.8Hz), 7.1 7(1 H.dd,J 1=1 3.9Hz,J2=6.1 Hz), 
5.1 3(1 H,dd, J 1 =1 3.7Hz,J2=2.3Hz), 4.76(1 H,dd, J 1 =1 2.2Hz, J2=2.5Hz), 3.02((2H,q, J=7.5), 
2.39(3H,s), 1.39(3H,t,J=7.6) 


41 


7.88(1 Km), 7.51(1H,dd,J1=17.8Hz,J2=9.8Hz), 4.92(2H,d,J=2.4Hz), 3.02(2H,q,J=7.6Hz), 
2.63(1 Kt, J=2.5Hz),2.38(3H,s),1 .38(3H,t,J=7.6Hz) 


42 


7.86(1H,m), 7.51(1 H,dd,J1=17.8Hz,J2=9.8Hz), 5.88(2H,s), 3.02(2H,q,J=7.5Hz), 
2.37(3H,s), 1.39(3H,t,J=7.6Hz) 


43 


7.85(1H,m), 7.50(1 H,dd,J1=18.0Hz,J2=9.8Hz), 4.47(2H,s), 3.01 (2H,q,J=7.5Hz), 
2.34(3H,s), 1.38(3H,t,J=7.5Hz) 


44 


7 81(1H,m), 7.48(1 H,dd,J1=17.8Hz,J2=9.5Hz), 2.71(3H.s). 2.46(3H,s), 2.29(3H,s) 


45 


7.81(1H,m), 7.49(1 H,dd,J1=17.8Hz,J2=9.5Hz), 4.40(2H,q,J=7.2Hz), 2.72(3H,s), 
2.35(3H,s), 1.44(3H,t,J=7.2Hz) 


46 


7.91 (1 H,m),7.53(1 H,m),2.76(3H,brs),2.50(3H,s),2.34(3H,s) 


47 


7.48(1H,m), 7.49(1H,dd,J1=18.0Hz,J2=9.8Hz), 6.73(1 H,dd,J1=17.3Hz,J2=1.3Hz), 
6.46(1 H.dd, J1 =9.3Hz, J2=1 0.5Hz), 6.1 6(1 H.dd, J1 =10.6Hz,J2=1 .1 Hz), 
3.02(2H,q,J=7.5Hz), 2.31 (3H,s), 1.38(3H,t,J=7.6Hz) 


48 


7.82(1H,m), 7.48(1 H,dd,J1=1 8.0Hz, j2=9.8Hz), 3.00(3H,m), 2.29(3H,s), 
1.43(6H,d,J=7.1Hz), 1.37(3H,t,J=7.6Hz) 


49 


7.81 (1H.m), 7.49(1H,dd,J1=18.0Hz,J2=9.5Hz), 2.71(3H,s), 2.26(3H,s), 2.14(1H,m) 
2.04(1 H,m),1.69(3H,brd) 


50 


7.86(1 H,m),7.52(1 H,m),4.92(2H,d.J=2.4Hz),2.74(3H,s),2.63(1 H,t, J=2.5Hz),2.36(3H,s) 
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'H-NMR -r— $ ; <S(ppm) from TMS in CDCL 3 


51 ! 


7.82(1 H,m), 7.51 (1 H,dd,Jl=1 7.8Hz,J2=9.5Hz), 7.1 7(1 H,dd,J1=1 3.9Hz, J2=6.1 Hz), 
5.13(1H.dd,J1=1 3.8Hz,J2=2.4Hz), 4.76(1H.dd,J1=6.1Hz,J2=2.2Hz), 2.72(3H,s), 
2.36(3H.s) 


52 


7.80(1 H,m), 7.49(1 H.dd, J 1 =1 7.8Hz, J2=9.7Hz), 4.44(2H,t,J=7.0Hz), 2.71 (2H,m), 
2.71 (3H,s), 2.35(3H,s), 2.07(1 H,t,J=2.5Hz) 


53 


7.81(1H,m), 7.71(1H,d,J=13.6Hz), 7.49(1 H,dd, J 1=1 7.9Hz,J2=9.7Hz), 6.57(1H,d, 
J=13.7Hz), 2.87(3H,s), 2.28(3H,s) 


54 


7.80(1 H,m), 7.48(1 H,dd,J1=17.8Hz,J2=9.5Hz), 7.04(1 H,d,J=8.3Hz). 6.59(1 H,d, 
J=8.3Hz), 2.88(3H,s). 2.28(3H,s) 


55 


7.81 (1H,m), 7.48(1 H,dd,J 1=1 7.8Hz, J2=9.5Hz), 2.99(4H,m), 2.33(3H,s), 1.77(2H,m), 
1 .37(3H,t,J=7.6Hz), 1.05(3H.tJ=7.3Hz) 


56 


7.83(1 H,m), 7.49(1H,dd.J1=17.7Hz,J2=9.7Hz). 4.44(2H,t,J=6.9Hz), 3.00(2H,q, 
J=7.5Hz). 2.71 (2H.m). 2.06(1 H,tJ=2.7Hz), 1.57(3H.s), 1 .38(3H,t, J=7.5Hz) 


57 


7.80(1H,m), 7.49(1 H,dd,J1=17.8Hz,J2=9.7Hz), 6.03(1 H,m). 5.47(1 H,dd,J1=17.2Hz, 
J2=1.4Hz), 5.38(1H,dd,J1=10.3Hz,J2=1.1Hz), 4.82(2H,d,J=5.8Hz), 2.71(3H,s), 
2.35(3H,s) 


58 


7.79(1H,m), 7.49(1H,dd,J1=17.8Hz,J2=9.5Hz), 2.9l(2H,t,J=7.6Hz), 2.70(3H,s), 
2.41(2H,dt,J1=6.8Hz,J2=2.7Hz), 2.28(3H,s), 2.05(3H,m) 


59 


7.80(1 H,m), 7.48(1 H,dd,J1=17.8Hz,J2=9.5Hz), 3.00(2H,t.J=7.3Hz), 2.71 (2H.m), 
2.70(3H,s), 2.30(3H,s), 2.07(1 H.m) 


60 


7.82(1 h,m), 7.50(1 H.m), 3.62(2H,brs), 2.72(3H,brs), 2.30(3H,brs) 


61 


8.1 8(1 H,dd,J1=9.2Hz,J2=4.9Hz), 7.43(1 H,dd,J1=1 3.0Hz,J2=1 0.6Hz), 2.71 (3H,s), 
2.24(3H,s). 2.05(1 H,m), 1.19(2H,m), 1.11(2H,m) 


62 


8.20(1H,dd,J1=9.3Hz,J2=4.9Hz),7.45(1H,dd,J1=13.2Hz,J2=10.7Hz), 3.96(3H,s) 
2.73(3H,s), 2.32(3H,s) 


63 


8.33(1 H,d,J=6.6Hz), 7.46(1 H,d, J=1 0.8Hz), 2.73(3H,s), 2.28(3H,s), 2.07(1 H,m), 
1.30(2H,m) 1.20(2H,m) 


64 


8.34(1 H,d,J=6.6Hz), 7.55(1 H,d,J=10.7Hz), 4.01 (3H,s), 2.74(3H,s), 2.35(3H,s) 


65 


7.88(1 H,d.J=9.0Hz), 7.68(1 H,d,J=9.0Hz), 2.70(3H,s), 2.48(3H,s). 2.26(3H,s) 


66 


7.87(1 H,d,J=9.0Hz). 7.67(1 H,d,J=9.0Hz), 2.70(3H,s), 2.26(3H,s), 2.07(1 H,m), 
1.27(2H,m), 1.14(2H,m) : 


67 


7.88(1 H.d.J=9.1 Hz). 7.69(1 H,d,J=9.1 Hz), 3.99(3H,s), 2.71 (3H,s), 2.33(3H,s) 


68 


8.13(1H,s), 7.78(1 H,s), 2.70(3H,s), 2.52(3H,s), 2.24(3H,s) 


69 


8.12(1H,s), 7.81 (1H,s), 2.70(3H,s), 2.24(3H,s), 2.08(1 H,m), 1.30(2H,m), 1.20(1 H,m) 
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1 H-NMR T— $ ; 5(ppm) from TMS in CDCL 3 


70 


B.14(1H,s), 7.90(1 H,s), 4.01 (3H,s), 2.71 (3H.s), 2.30(3H,s) 


71 


7.83(1 H,m), 7.48(1 H,dd,J1=1 8.0Hz, J2=9.5Hz), 4.41 (2H,t,J=6.8Hz), 3.00(2H,q,J=7.6Hz), 
237(3H,s), 1.69(2H,q,J=6.9Hz), 1 .38(3H,t, J=7.5), 0.80(1 H,m), 0.52(2H,m), 0.15(2H,m) 


72 


7.84(1 H,m), 7.50(1 H,dd, J 1 =1 8.0Hz,J2=9.5Hz), 4.56(2H,t,J=6.4Hz), 3.01(2H,q,J=7.5Hz), 
2.65(2H,m), 2.36(3H,s), 1.38(3H,t,J=7.6Hz) 


73 


7.83(1 H,m), 7.48(1 H,dd,J 1=1 8.0Hz, J2=9.5Hz), 4.39(2H,t,J=7.0Hz), 3.00(2H,q,J=7.5Hz), 
2.64(2H,m), 2.37(3H,s), 1 .80(3H,t,J=2.6Hz), 1.38(3H,t,J=7.6Hz) 


74 


7.80(1H,m), 7.49(1 H,dd,J1=1 8.0Hz, J2=9.7Hz), 4.41(2H,t,J=6.7Hz), 2.71(3H,s), 
2.35(3H,s), 1.69(2H,q,J=6.8Hz), 0.80(1 H,m), 0.52(2H,m), 0.41 (2H,m) 


75 


7.81(1 H,m), 7.50(1 H,dd,J1=18.0Hz,J2=9.5Hzj, 4.56(2H,t,J=6.4Hz), 2.71 (3H,s). 
2.65(2H,m), 2.34(3H,s) 


76 


7.80(1H,m), 7.49(1 H,dd,J1=18.0Hz,J2=9.7Hz), 4.39(2H,t, J=7.1 Hz), 2.71(3H,s), 
2.64(2H,m), 2.35(3H,s), 1.81(3H.t,J=2.6Hz) 


77 


7.76(1 H,dd,J1=1 1.2Hz,J2=7.5Hz), 7.53(1 H,dd,J1=10.4Hz,J2=8.3Hz), 4.41 (2H,t, J=6.7Hz), 
2.70(3H,s), 2.30(3H,s), 1.69(2H,q,J=6.8Hz), 0.80(1 H,m), 0.53(2H,m), 0.17(2H,m) 


78 


7.77(1 H,dd,J1=1 1 .2Hz, J2=7.6Hz), 7.49(1 H.dd, J1 =1 0.5Hz,J2=8.3Hz), 4.57(2H,t, J=6.1 Hz), 
2.71 (3H,s), 2.65(2H,m). 2.29(3H,s) 


79 


7.76(1 H,dd,J1=11.2Hz,J2=7.5Hz), 7.55(1 H,dd,J1 =1 0.5Hz,J2=8.3Hz), 4.39(2H,t,J=6.7Hz), 
2.70(3H,s), 2.65(2H,m), 2.31(3H.s), 1 .82(3H,t, J=2.4Hz) 


80 


7.85(1 H,m), 7.50(1 H,dd,J1=18.0Hz,J2=9.5Hz), 4.54(2H,t,J=6.4Hz), 3.01(2H,q,J=7.5Hz), 
2.89(2H,t,J=6.5Hz), 2.38(3H,s), 1.38(3H,t,J=7.6Hz) 


81 


7.76(1 H,dd, J1=1 1 .0Hz,J2=7.5Hz), 7.51 (1 H,dd, J1 =1 0.5Hz,J2=8.3Hz), 4.54(2H,t. J=6.3Hz), 
2.89(2H,t,J=6.3Hz), 2.71 (3H,s), 2.31(3H,s) 
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